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(54) PROJECTION OPTICAL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical system which facilitates processing 
and regulating of aspherical lenses while assuring high resolution power and wide 
exposure regions with a smaller number of elements of component lenses by having a 
plurality of aspherical lens, of which one-side surfaces are aspherical and the other- 
side surfaces are plane. 

SOLUTION: The projection optical system for projecting the image of a first object 
onto a second object has a plurality of the aspherical lenses, of which the one-side 
surfaces are the aspherical and the other-side surfaces are plane. The projection 
optical system comprises, successively from the object side, a first lens group L1 
having positive refracting power, a second lens group L2 having negative refracting 
power and third lens group L3 and fourth lens group L4 having positive refracting 
power. For example, the first lens group L1 is constituted by arranging, successively 
from the object side, an aspherical negative lens of a planoconcave shape of which the 
concave face is directed to an image side, a positive lens of a biconvex shape, an 
aspherical position lens of a planoconvex shape of which the convex face is directed to 
the object side and two positive lenses of a meniscus shape of which the convex faces 
are directed to the object side. 
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U>X, ©4tfcCD«l/>Xfc:«fc DMLt^So 

[0083] $21/>XSL2 CD«ljSffi«ltf i D « < * 
5 J; d ic fll J5R $ ft T ^ T S «F IC ^ y x > ^ ^ - ; U *P © M IE * 
fffcot^S. X, I3l/>XPL3(1 ^f*fJj^?>Jli 
ic ffef JJ tc fl B * fRJ ( t fe ^ - X ii X ff^tt 60 IE u > X , m #J 

tflffliiqitf&ViajKttcD^sBiEuvx. i^a^tt© 

XU>XiC J; DfMLTV^o 
[0 0 8 4] Mic, 14 U>X8¥L 4tt. Wft««fc 0JK 
ic. »«:flJ(CflB*[pllt&5|Z|0iJBtt(O 2tt©*»BiEU 
> X, fftffll ic COB * fp] fc y -X ^3 X fl^tt© 2 feCDIE 1/ 
>X, ft«tcODB4lRlW-&ftU>X, WffflOJCflBSlRl 
ltfe¥CiJEtt©#»ffliE U >X. ic «fc 5 -fiSfig LTOSo 

[ 0 0 8 5 ] i5 izfr^-mmmmm 3 i^^f*«^ d hi 

ic, IE0H*f*ft*-rsJB 1 U>XWL 1, ficDJBJf* 
**-TS*2 l/>X»L 2, IE©H«r***-ra*3 u 
>X»L3, ftCDB*f*t*«»4l/>XBL4, IE 
OUrAt*T5»5l/>XSL5, IEco^*r^4^1- 
§^6 b>XH¥L 6 Jc<t OMSftt^S. 
[ 0 0 8 6 ] ClCDRttifeJfitW 3 CD U VXtMlis 5Sit^ft 
U>XS***« * ic ^ T- R IB Utta 

1, 2fcttS*5 0 

[0087] miu >xsl 1 a, ^frffl^ oiiiic, m 

m ic A B * ft it 2 P fl if^tt co IE u > X, ^ tt^W (C fii B * 
lRl«tfcspd!ifl5tt©*EJcBIE U >X, ic J; 0 IB/jJc^ftT ^ 
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$5182.0 0 0-3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



[0 0 8 8] ^2 l/>Xg¥L2te, ftttfllcfc ft 
fflfclHia*|Rl»fe>«-^*^JBtt©ftU>X, ft «fl E3 
BB*|fi|lt«:¥l3JBtt0#Nacffiftl'>X. PSEISttCDfl 

[0 0 8 9 ] C(Z)12 1/>XSL 2 hl4 1/>X£E L 4 

[ 0 0 9 0] S3 lx>XS¥L3(i, ttfttWADJHfc, fife 

(DiWiOi«tt©IElx>Xfc:ct DJB/aUTOSo I4l/>X 
SL4(i, ttiftflUOMlc* Hfc«tlHB*lft»&¥IHlJK 
tt©*»Bftb>X, WKlifctt0j|l/>X* cfcDffi^L 

Jlift, (k««cflffl*|R|tffeTia*tt©*»BiEl/>X, 
P8CiJBttcZ)iEl/>X, tct!)i«Lt^5. 

[ 0 0 9 1 ] C6Dlx>Xi¥T^*"rsagl^^CDi?RffiJR^ 
£^ffiiCT££1CELTl^o 16 U>XSL 6 tt, 

BIEL-VX, flfe«tcafflft|ft»&^=^3b^JKtt©iE^ 

>x. flfcffljtccaaa*iRiWfc^-^*x}Btt©i/>x, s 

WfttfB £ GSB * fpl fe ^ - X # X JBttCD#33cBB 1/ > X, 

[0092] r«j. *sgiEM -ett. ^acfflu>xcD*«ffi 

SDXECDSffiA^ffiT'feS U>X* llfeffiffl LT^So 

[0093] ii 7 £5*-rR«*»fli 4 itmitm* $ m 
t, iE(z>jB«T***"r5»i i/>x»L l, ncomnftj 

^«T^12U>XSPL2, IE©ffl*f*ft*"r*»3 U 
>XSL3, fiOJB*f***'rsS4U>X»L4, IE 

[0094] z<D&mnmm4i±. mm^mm 3 1 mm 

^I6*t3i;t^l/>X£ 2ofiltt^^ ft 
nsKJWM 1 , 2 4:ttKtt*o fit, fttt£fliffl3hlt 
KLT> Sll/>XSLlfiDME8*sft< % *o»3 

U>X»L 3 D«S (-16) tcifioPo 

[ 0 0 9 5 ] JWW9fc|gl 1>>XWL 1 Ii, »frffl<fc t) 
]II(C, ffiOJBtt<Z)*acffiIEl/>X. K«(cO£lffi*|pU-tfc 
/-7^7M©il/>X, iKAfl2tt6DIEb>X, £0 

4So x> gi2 u>x»l 2tt, %ofoM£*)]mic, mm 

lc IHlB4|p|ltfe^-X3b^^tt©ftb>X, ft B ic 110 B 
Sl«Utfc5plHHFJtt©*»liHft b >X\ HIHIil5tt©A u > 
X. ctD^So^. S3l/>X»L3(i, fe)f«JiJct DUi 
rcflfeffltiSiB*lRlttfc¥i!HBtt©iE u >X, 3 #©PBia 

[0 0 9 6] ffi4l/>XBL4ll PSIHHfcttCDfi U > 
X. MGflJEtta)§(|2i«BftU>X, cfcO&S. It, 15 



¥flfl5ttO#»BIEl/>X, Kfl^«©IEU>X, 

flj tc fl b * rsj «■ & ¥ a jBtt©*»BiE u > x. mm ic ca 

B*l6l»& 2^cD^-x^/XffJttC0IEU>X, ft#JJ£KI 
B*fRj»fc^^X*^JB«CDSU>X. E&tMHfcfiiB* 
ia«-&¥aJBttcD*»BiEU>X, J: DMltt^o 

[0097] i^i, **jt«iT-tt, m$mi>>x<Dimffi 

fiOXBOKB^BT-ftS U >X£ 5 tfcffiBffi U #I*B 
flPXBOAB^acB^&S U >X£ 2 feffiffl lt^5o 
[0 0 9 8 ] 09 tC^ftHUffllfll 5 **SI 5 ©fttt^JE 

msiztt^rmm\y>xtK ^T#acBinxB©*B 
*#w*n/x«i«#»a:a« 

[ 0 0 9 9 ] f#tl2 U>XML 2(4, »*$Jefc DJIBt 
(ft«tlHB*raWfe5plHl}Btt©*i«Bfi 1/ >X, ffiCDJK 
ttcoftb>X, ct»}*cSo X, 13 1/>XfifL3(t $J 

f* fiij e> ni t ft in y tc a b * ft ( t & ¥ a m « © # m b u > 

X, PSOffJtt©2tt6DIEU>X. IfeMtcEIBfclpIttfc-* 
^X;£XIEl/>Xc£ D^So 

[0 1 0 0] X, 16 U>X»L 6tt»i«8fc:aB*lRl 
»fe¥OJKtt©*»BiEUVX, iffiflJfctt©iEU>X. 
flWH!HCEIB*|pl»fc^— X*^fll/>X. cfc t)*lJ*LT 

[0101] 111 C^-r»**JB« 6 £ D JH 

t, IE<DJB«f*r4*-rs* 1 1/>XSL 1 , McDS*fi7 

>XBIL3. fta)JB*f***"rS*4 U>X»L4. IE 

©jB#f***-r*S5i/>xwL5. M©^#f^^^-r 

S^6U>XSPL6, IE©M^^^t§l7l/>XP 

[0 102] CCD»lE*flB«6CDU>X«lJffitt. 
1/ >X»**^**t 3 o.W Ltt^^t:\ ftfSRJfi^J 
1~5 fittR&So .;:0J;«5«eK«tCcfct)> &cD^#f^ 

[0 10 3] mi U>X»L lii, **««tOIWC, ft 
«tOB*lRl*t&¥OJBtta)Sf»BiEl/>X, Kflfl^tt 
CDIEl/VXJ: D&5o XI 2 U>X»tt«l*flJ«t D Hit 
HIHHBtt©* U >X, IHB*«ffltfil«t&¥IHIJBtt0^ 
«B«U>X, J:t)^So X. 13 U>XffifL3«4, % 
*ffl!J<fc Olt, flfe«tflB*lRl«t&¥aJBtt©*i«BiE 
b>X, MOJBtt©IElx>X, J;^^o 

[0104] Stl 4 U>XSL4tt, »i*ffl!Jcfc t)« 
iffilHI^tt©fiU>X. ^frffiltlHIBSlRlW&^iaJK 
tt(Z)*ISBftb>X, «t SB5 U>X»L 5tt, 

0«t, *«tiSiBftlRlit&¥a»«©#aB 
IEU>X, Mi!IiiKtt©2t5c©IEU>X, «t0&5. 16 
U>X»L6tt, WfflcttJHPit, PilHl^ttCD®U> 
X. %f*fflJtlHIB*l9»fe^l!fl^tt(Z>#ISBft U >X, 
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^2 0 0 0-3 5 6 7 4 1 ( P 2 0 0 0 - 3 5 6 7 4 1 A) 



[0105] Hlctt, §17 u>XBL7li, SlfMBfU D 
liic, *fll«caB*|Rl»&¥iGiJKtt©IEb>X, ffeWc 
fiiB*lRUJ-&¥caJBtt©*»ffliEU>X, HflJBtt©iE 
U>X, »*««Cif]|ffl*|ftttfc^OJ^ttCDIEl/>X, ft 
«JlciHlffi4|p|»fe^-X*Xfl5tta>iEl/>X, ffllSJgtt 

[0106] ^ *mm&mz, ±t©*»bbi/>xo 

#«BfiPXB<Z)3KB*¥Bi: LTOSe 
[0107] 013 JC^-r»«t^Jfi«l 7 ttftlBHtfE^J 6 

kBllluci/>X»©«lj«#Bi:7»7f*a#. JH*fl9* 
DJRt*«tiaB*lQJt&¥ia^tt©2ttCD**BHftlx 

>X£ cfc t) 

[0108]^ U>Xi¥L4tt, ttfrtt<t>)JH 
ic, »«tElB*ia»fc^=X*XJBtto<|l/>X. K 
IHJBttcDftU>X, iftfrflJlcDaBSlRlWfc^lHIJKtt©* 
«BftU>X, ctt)*:5o X, i5 1/>XPL5(i, «| 
fttfflcfc »*«fc:DaB*lpKt&^-X*XJKtt© 
IEU>X, PSa»tt©jEl^>X, »#«tOB*lRl»& 
¥flJBtt©*»BiEP>X, iDfcSo 

[0109] 1^61/ >X§¥ L 6 fcj\ PCgjBtt(3D 2 #t©S 
U>X£!)fcSo Micta, i7l/>XPL7lt «gftfi| 

j: t> ir t . ftftj t a® * ip] » & ¥thBvt<D$mmjE is > 

X, ffiAStt©2tt<Z>IEU>X, IMS iclHB 
~X**Jf£tt©IEU>X, »*««cCiB*l&I»&¥ia}B 

[o i i o] mfin5s^i6 , 7tcfci^*rffl^e>nT 

^5^i$BL/>XcD^ffiiPXBcDSB{i±T¥®tCT 
//V 

Xm £L + A'H A + B'H 6 + 

i^i-ti**).^") 5 

[0 119] tt#x.e»ft5t)©i:tS« die, Xtt 

8t, riliffl**!, kttRliJSBSU A, . . . , Gtt 
#JSB«BTCfc*. 



[0111]^ W±CD^fI*M^J^*^T, #B£Bfl5 

« ic Bi r s nitsR k * Hf a u & ifi . nn&tn it ar 

[0 112] MIC, ^@©SgJfifl|fclu lahLTt^T 

[0113] MIC ^-HKiS^agi: UT193nm0 
ArFftftSffl^fetf, KrFSI^It F 2 U— If 

[0114]^ W±CDJ:-5«ce^«c^«©^^^* 
SIJEflli: ITSLfe^ ^SRB©JPXB©»BA s ¥B , r*- 

[0115] feA±©«£. ^«B*ffl^SCi:«cJ:oT 
U>Xtfc»4*«k:iiiJ«U *ojS^WP»ft*-rs* 
^IR*sajBRT-SSi:i:*t:, *©#I*B<5DSPXB<Z>*B 
*¥Bk-TSCi:TfttlX • fflKfcSSfc^SBtaK** 

[0 116] «Tt, ±IB©«M[*J»»«CDKt«li7c* 

i*B©l/>X/PXV25»PJH, N ittttflsffllJ: t)IB«c 
^ IMftl 9 3mm«C«"rS53l(DJB«f*«± 1 - 5 

6 0 2 ^-r&o 

[0 117] Sfc, *»B©«M*tt«a, 

[0 118] 

»1] 



C\H* + D H 10 +E H^ + F J^ + G i/ 16 + 



[0 12 0] 3^«i3«0**frafc»«*tt«k©««* 

a i -a7{c^to 

[0121] 
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&ffl2 0 0 0 - 3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



j 


r j 


di 


n i 


1 


0. 000 


11. 000 


1. 56020 


2 


241. 465 


56. 884 




3 


257. 8Z8 


25. 258 


1. 56020 


4 


-2696. 927 


22, 315 




5 


355. 072 


19. 305 


1. 56020 


6 


0. 000 


1. 048 




7 


154. 997 


29. 861 


1. 56020 




982. 874 


18. 031 




g 


166. 757 


21. 426 


1. 56020 


10 


237. 897 


43. 147 




n 


-132. 031 


11. 000 


1. 56020 


12 


0. 000 


13. 161 




13 


-127. 448 


11! ooo 


1. 56020 


14 


112. 752 


30. 387 




15 


-130. 280 


14. 551 


1. 56020 


16 


0. 000 


16. 100 




17 


2728! 653 

Civ U» www- 


\i. 304 


1 56020 


18 


-355 680 


57' 482 




19 


628. 158 


31 237 


1. 56020 


20 


-279. 154 


5. 005 




2 1 


767 583 

I IP 4 * Wlf V 


21. 509 


1 56020 




-814. 760 


lH 543 




23 


0. 0 (stop) 


129. 473 




24 


401. 982 


22. 130 


1. 56020 


25 


0. 000 


1. 647 




26 


231. 031 


37. 985 


1. 56020 


27 


2335. 067 


2. 206 




28 


216. 165 


29. 443 


1. 56020 


29 


616. 097 


3. 999 




30 


142. 250 


41. 935 


1. 56020 


31 


441. 153 


12. 344 




32 


0. 000 


13. 525 


1. 56020 


33 


174. 747 


6. 283 




34 


369. 487 


33. 703 


1. 56020 


35 


0. 000 







0bj-distance= 70. 000 



aspherical surfaces 



i K 

2 0. OQOOOOe+OOD 

5 0. OOOGOOe+000 

11 0. OOOOOOe+000 

15 0. OOOOOOe+QOQ 

20 0. OOOOOOe+000 

24 0. OOOOOOe+000 

28 0. OOOOOOe+000 

33 0. OOOOOOe+000 

34 0. OQ00OOe+000 



-1. 169489&-007 
7. 740697e-O09 

-6. 752574e-O08 

-5. 7O461Oe-O08 
1. 749556e-O08 

-1. 2O2552e-O08 
4. 480818e-O09 
1. 5B2171e-OQ9 
a 993015e-O09 



B 

5. 521468e-012 
1. 228082e-012 

1. 295253^-01 1 
-1. 735874e-0l2 

2. 878338e-013 
-1. 845570C-013 

1. 806535e-013 

2. 6012116-012 
1. 089272e-011 



-1. 313218e-016 
1. 550282e-017 
1. 273198e-015 
3. 590224e-016 
-1. 238659e-019 
7. 926570C-018 
-1. 700337e-017 
-8. 164580B-016 
-1. 330430e-015 



023595e-020 
68853U-022 
1206566-019 
791498e-020 
863774e-022 
467677e-022 
-1. 029084a-022 
-7. 681084e-020 
-7. 492539e-020 



1. 
-6. 
-1. 
-3. 
-1. 
-1. 



2 -1. 793948e-026 
5 -4. 046791e-026 
11 1. 475317e-023 
15 4.268750e-023 
20 1. 950744e-027 
24 1. l90929e-027 
28 -1. 669734e-026 

33 -3. 567106e-023 

34 -1. 577428e-023 



a 000000e+000 
a O00000e+O00 
0. 000QG0e4O00 
a OOOOOOe+000 
0. 000000e+000 
0. OOOOOOe+000 
0. OOOOOOe+QOO 
0. OQOOOOe+OOO 
0. OQOOOOe+OOO 



0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOeiOOO 
0. OOOOOOe+000 
0. OO00D0e4000 
0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+000 



[0122] 



W2] 
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&M2 000-356741 (P2000-356741A) 



1 


ri 


di 




1 


a ooo 


11.000 


1. 56020 


2 


191. 960 


1 3. 576 




3 


-2468. 391 


18. 430 


i re non 




O 1 •» Q17 

-z 1 z. yoi 






5 


b J t. c r a 


JO- uD 1 


1. 56020 


6 


1 AC Ktfl 


1 71R 


\ 56020 


7 


ZDS. oyr 


in fiCW 
<3U. OVJtf 


8 


U. L'UU 






9 


ITS. 370 


1 1 170 

II. J/3 


1. jOUlU 


10 


DC ill 


If ICQ 




1 1 


a nnn 
l). UvJU . 




1 55020 


12 


117 C1C 

13 r. »ZO 


7n i*r 

f U. IOO 


1. 56020 


13 


Oil 11C 


q at n 

a. * l u 


1 4 


icj 174 


22. 479 




15 




If) 344 


1 56020 


16 


-619. 857 


20. 429 




17 


-1867. 588 


33. 299 


1. 56020 


18 


-217. 001 


I. ooo 




19 


a ooo 


40. 000 


1. 56020 


20 


-234 05$ 


1. ooo 




21 


477. 242 


17. 938 


1. 56020 


22 


-515. 192 


86. 709 




23 


0. 0 (stop) 


1 20. 402 




24 


298, 270 


48. 200 


1. 5GO20 


25 


a 000 


1 1. 574 




26 


275l 687 


36. 978 


1. 56 020 


27 


a 000 


10. 799 




26 


203. 097 


32. 137 


1. 56020 


29 


533. 727 


2. 293 




30 


186. 253 


28. 417 


1. 56020 


31 


1013. 907 


S. 612 




32 


1325. 581 


18- 749 


1. 56020 


33 


107. 474 


IV 379 




34 


180. 126 


18. 257 


1. S6020 


35 


0. 000 







atpherical surfaces 

i K 

2 a 000000e+000 

7 a aoooooe+ooo 

12 a OOOOGOe+000 

20 a OOOOODe+000 

24 Q OOOOOOetOOO 

26 a OOQOOOefOOO 

34 a 000000&+ 000 



3. 73623OB-008 

4. 846Q22B-009 
-1.028517e-007 
2. O96099e-008 
-3. 621224B-009 
-2. 374654e-00B 

6. 8128350-008 



8 

1. 038222e-012 

4, 158133e-012 
1. 142371e-011 
3. 467669e-OI3 

-5. 579396e-013 
3. 141420e-013 

5. 847001 e-01 2 



-3. 965564C-016 
1. 071518e-016 

1. S48505e-O15 

2. 256954e-01B 
7. 419379e-01B 

-2. 583907c-018 
-1. 362Q69e-017 



-& 505777e-021 
-a 266750e-021 
1 030S74e-019 
-4. 66672Ze-023 
-1 142413e-022 
a 955907c-023 
a 105142e-O2O 



I E 
2 3. 907528e-024 
7 7. 709364e-025 
12 -a 6997826-024 
20 -1. 190790e O27 
24 7. 943315e-027 
26 -a 404456e-027 
34 -1. 014027e-023 



-2. 229541e-028 
-4. l76635e-029 
1. 590652e-026 
a 053524e-032 
-9. 396981e-OI2 
7. 322317e-032 
a 19820Be-028 



[0123] 



0. M0O00a+00O 
0. 000000e+000 
0. OOQOOOefOOO 
0. OOOOOO&rOOO 
0. OOOOOOe+000 
0. OOOOOOefOOO 
0. OOQOOOefOOO 

W3] 
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43IB2 0 0 0 - 3 5 6 7 4 1 ( P 2 0 0 0 - 3 5 6 7 4 1 A) 



(SffiSetEfflJ 3 ) 8l«:tB~S5 1 SURI : 98. 214«n 



i 


ri 


di 


ni 


I 


a 900 


35. 283 


1. 56020 


2 


-202. 253 


1. 000 




3 


196. 472 


21. 687 


1. 56020 


4 


a 000 


1. OQD 




5 


163, 840 


20. 913 


1. S6O20 


6 


10& 642 


18. 007 




7 


a 000 


11. 000 


1. 56020 


8 


142. 097 


21. 663 




9 


-196. 412 


11. 000 


1. 56O20 


10 


211. 337 


68. 733 




11 


a ooo 


26. 757 


1. 560ZO 


12 


-223. 854 


1. 000 




13 


693. 20a 


33. 377 


1. 56020 


14 


-259. 524 


1 000 




15 


349. 600 


29. 343 


1. 56020 


IB 


-488. 74B 


59. 416 




17 


a 000 


11. 000 


1. 5G020 


16 


177. 626 


22. 570 




19 


-171. BIS 


11. 000 


1. 56020 


20 


146. DBS 


96. 964 




21 


0.0 (stop) 


31. 152 




22 


a ooo 


25. 233 


1. 56020 


23 


-283. 913 


1408 




24 


274. 841 


38. 513 


1. 56020 


25 


-1632, 307 


100. 711 




26 


239. 346 


33. 960 


1. 56020 


27 


0. 000 


1.033 




26 


169. 199 


32. 449 


1. 56020 


29 


S40. 334 


1.000 




30 


120. 3S2 


44. 300 


1. 56020 


31 


86. 480 


3. 766 




32 


93. 410 


41. 306 


1. 56020 


33 


100. 526 







aspherlcal surfaces 



3 o. ooooooe+ooo 

8 0. OOOOOOe+ODO 

12 0. OOOOOOe+OOO 

16 0. OOOOOOe+000 

23 0. OOOOOOe+000 

2$ 0. OOOOOOe+OOO 

33 0. OOOOOOe+OOO 

i £ 
3 4. 5921 1 9e-024 
8 7. 179478e-023 
12 -3. 54S587e-026 
18 -1. 843!32e-02b 
23 -1. 671856«-02f 
26 1. 392972e-027 
33 7. 162464e-022 



3. 650790e-008 

1. 769184e-007 
•I 662398e-009 
■I. 73l542e-O08 

9. 562980e~009 
■5. 523449e-009 

1 1S9918e-007 



-2. 736347e-028 
*7. 666732e-027 
3. 177747c-030 
3. 621190e-028 

1. 331041e-031 

2. 305348e-031 
2. 675240e-02S 



B 

9 23O325e-013 
1. 7958l8e-0l2 
1. 0652 56 e 013 
-4. 620O24e-012 
1. *J5166e-013 
4. 344737&-013 
1. 616246^011 



0. OOOQOOe+COO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 



5. 9575516-017 
-3. 786678e-015 
-3. 0421586-018 
-2. 904976e-016 

4. 699629e-018 
-4. 397292e-018 

6. 393394e-0H 



-2. 80S723e-020 
-3. 120635e-019 

7. 706400e-022 
-2. 146101e-020 

L 232688e-022 
-1. 696027e-022 
-2. 9B0107e-018 



[0 12 4] 



- 11 - 



^|§2 0 0 0-3 5 6 7 4 1 ( P 2 0 0 0 - 3 5 6 7 4 1 A) 



(«15SeSSffll 4 ) WAHS-P* 1 ffiH2« : 98. 135nii 



i 


r i 


d i 


ni 


1 


258. 389 


25. 051 


1. 56020 


2 


-327. 86 1 


1. 000 




3 


243. 444 


15. 030 


]. 56020 


4 


121. 667 


5. 872 




5 


156. 030 


27. 875 


I. 56 020 


6 


-367. 265 


25. 809 




7 


793. 456 


1 1. 992 


1. 66020 


8 


89. 933 


16. 007 




9 


a ooo 


1 1. 000 


1. 56020 


10 


13a 546 


26. 651 




11 


-126. 980 


1 1. OOO 


1. 56020 


12 


307. 162 


58. 440 




13 


o. ooo 


30. 020 


1. 56020 


14 


-261. 42E 


t. 000 




15 


2554 137 


33. 056 


1. 56020 


16 


-292. 110 


1. 000 




17 


645. 524 


46. 291 


1. 56020 


18 


-416. 972 


1. 000 




19 


247. 116 


40. 239 


1. 56020 


20 


-1197. 155 


54. 915 




21 


-385. 847 


17. 501 


1. 56020 


22 


109. 909 


47. 424 




23 


-194. 762 


If. 000 


1. 56020 


24 


219. 967 


30. 054 




25 


0. 0<stop) 


37. 91 4 




26 


€. 000 


42. 305 


t. 56020 


27 


-241. 071 


10. 245 




26 


667. 942 


33. 531 


1. 56020 


29 


-478. 335 


7. 234 




30 


321. 575 


29. 811 


1. 56020 


31 


a 000 


1. 000 




32 


167. 894 


39. 660 


1. 56020 


33 


616. 843 


1. ODO 




34 


K2. 661 


36. 259 


1. 56020 


35 


408. 323 


11. 006 




36 


1053. 323 


11.000 


1. 56020 


37 


90. 505 


14. 026 




36 


123. 082 


23. 218 


1. 56020 


39 


0. ooo 







aspherical surfaces 



2 0. OOOOOOefOOO 

io o. ooooooefOOO 

14 0. OOOOOOefOOO 

23 0. OOOOOOefOOO 

27 0. OOOOOOefOOO 

30 0. OOOOOOef OOO 

38 0. OOOOOOefOOO 

i E 
I -V 716217B-024 
10 1 697693e-022 
14 -1. 007986c-026 
23 -3. 907735e-025 
27 -1. 9l8i40e-02E 
30 -6. 954852e-027 
38 -9. 941959e-024 



2. 8391286-008 
■8. 396863e-008 
1. 5BO736e-0O9 
1. 724710e-008 
4. 103452e-009 
-8. 160064e-01O 
1. 9983056-008 



B 

-7.216111e-013 
-3. 967152e-012 
6. 621529e-014 
3. 3S9733e-OI2 
t.77447le-OI3 
-4. 3 5O079e-0 14 
-3. 08n03e-012 



1. 4468836-017 
-4. 3S141B6-016 
4. 355724e-018 
1. 509594e-017 
-4 246034e-01fi 
-4 600384e-018 
-3. 579832e-016 



1. 0173596-028 
-2. 6679056-OZ6 

1 0931436-030 

2. 0824036-029 
4. 509081 e-031 
1. 3880016-031 
6. 5113876-028 



0. OOOOOOefOOO 
0. CODDOOe+OOO 
0. OOOOQOe+DOO 
0. OOOOOOefOOO 
d OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 



8. 209235e-O2t 
-6. 7301476-019 
5. 4715146-022 
•1. 522094c-021 
3. 532934e-022 
1. 9981856-022 
5. 352264e-O20 



[0 12 5] 



- 12 - 



#IB2 0 0 0-3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



mmmmms) vatm~&i\fiEm : 105.794mm 





ri 


<n 


nl 


1 


0. 000 


17. 882 


1. 56020 


2 


-2501 133 


1. 000 




3 


235. BBS 


22. 006 


1. S60Z0 


4 


a 000 


$8. 31 1 




5 


a 000 


10. 923 


1. 56020 


6 


12a 000 


27. 407 




7 


-111. 992 


10. 923 


t. 56020 


8 


191. 182 


70. 036 




9 


0. 000 


35. 220 


1. 56020 


10 


-224. 080 


1. 000 




11 


1399. 483 


39. 072 


1. 56020 


12 


-280. 000 


1. 000 




13 


516. 986 


37. 250 


1. 56020 


14 


-46a 000 


1. 000 




15 


147. 904 


33. 785 


1. 56020 


16 


360. 655 


41. 649 




17 


a 000 


10. 923 


1. 56020 


IB 


105. 311 


37. 856 




13 


-16a 528 


10. 923 


1. 56020 


20 


149. 323 


65. 245 




21 


0.0<stop) 


23. 307 




22 


a 000 


29. 615 


1. 56020 


23 


-23a 014 


1. 000 




24 


313. 704 


47. 368 


1. 66020 


25 


-499. 327 


65. 792 




26 


286. 517 


27. 030 


t. 56020 


27 


0. 000 


4.645 




28 


267. 902 


38, 643 


1. 56020 


29 


-681. 522 


1. 000 




30 


128, 019 


33. 307 


1. 56020 


31 


155. 60S 







aspherical surfaces 

i K 

3 0. 000000 e+000 

6 0. OOOOOOe+000 

10 0. OOOOOOe+000 

18 0. OOOOOOe+000 

23 0. OOOOOOe+000 

26 0. OOOOOOe+000 



2. 578734e-008 
-9. 012676e-OO9 
-5. 9I92S8C-009 
2. 35l920e-OO6 
1. 493638e-008 
-9. 3l86QSe-009 



B 

4. 745S39B-013 6. 
-4. 35fl875e-012 -5. 

Z. 008735e-013 -6. 
•4. 671977e-012 -4. 

3. 570290eH3J4 9. 
•1. 123034e-OI2 1. 



C D 
500680B-Q17 ~1. 67601 86-020 
577570&-017 -3. 17981Ze-019 
096359e-018 1. 94O507e-023 
I76338e-016 2. 37SS2$e-O20 
485448e-018 -1. 321261 e-02Z 
I85523e-017 -8. 2l06S2e-O22 



i 

3 

6 
10 
18 
23 
26 



4. 279562e-024 
1. 580398e-022 
1. 047O34e-026 
-2. 516616e-023 
1. 677141 e-026 
3. 6242O4e-026 



176010e-O26 
918078e-026 
575362e-031 
8Q3074e-027 
093104e-O31 
39S160e-O3O 



2. 484636e-032 

3. O8B655e-030 

4. 92B976e-03S 
-3. 735821&-031 
-2. 980l26e-036 

1. 728304e-035 



[0126] 



W6] 



- 13 - 



#112 0 0 0- 3 5 6 7 4 1 (P 2 0 0 0- 3 5 6 7 4 1 A) 



caffisysw 6 ) vi&m~& i &mt& ■■ 64. 4m 



i 


ri 


di 


ni 


1 


a ooo 


21. 483 


1. 56020 


2 


-221 520 


0. 700 




3 


324. 053 


19. 299 


1. 56020 


4 


-351 700 


42. 876 




5 


-194. 376 


1 1. 000 


1. 56020 


6 


1 69. 712 


9. 737 




7 


0. OD0 


1 1. 000 


1. 56020 


a 


176. 122 


49. 636 




9 


0. 000 


22. 771 


1. 56020 


10 


-185. 158 


a 700 




n 


423. 634 


23. 637 


1. 56020 


12 


-244. 092 


34. 286 




1 3 


-219. 694 


1 1. 000 


1. 56020 


14 


ISO. 01 1 


35. 532 




15 


-101. 095 


1 1. 000 


1. 56020 


16 


0. 000 


36. 544 




17 


0. 000 


41. 224 


1. 56020 


18 


-165. 000 


0. 700 




19 


613. 013 


37. 099 


1. 56020 


20 


-314. 522 


0. 700 




21 


155. 689 


46. 421 


1. 56020 


22 


-16193. 780 


37. 763 




23 


-S45. 453 


1 1. 000 


1 56 0 20 


24 


123. 496 


47. 345 




25 


-107. 334 


11. 000 


1. 56020 


26 


0. 000 


a 700 




27 


0. 0(stop) 


22. 257 




?8 


0. 000 


39. 601 


1. 56020 


29 


-369. 755 


32. 400 




30 


0. 000 


31. 385 


1. 56020 


31 


-260. 069 


3.099 


32 


320. 054 


35. 613 


1. 56020 


33 


-1109. 2D5 


0. 700 


34 


180. 000 


44. 652 


1. 5E02O 


35 


0. 000 


a 700 




3S 


118.000 


45. 269 


1. 56020 


37 


243. 132 


13. 160 


38 


-1170. 643 


16. 269 


1. SE020 


39 


81 151 


5. 965 


40 


111 618 


41. 305 


1. 5E020 


4E 


0. 000 







aspherical surfaces 



2 O. OOOOOOefOOO 

6 0. OOOOOOefOOO 

10 0. OOOOOOefOOO 

15 0. OOOOOOefOOO 

16 0. OOOOOOefOOO 
25 0. OOOOOOefOOO 
31 0. OOOOOOefOOO 
40 0. OOOOOOefOOO 

i E 
2 2. 970299e-027 
6 -1. 018743e-023 

10 -1. 001277e-024 

15 4. 566658e~025 

16 -2. 789718e-026 
25 2. 396328e-024 
31 -4. 477469e-027 
40 7. 470691 e-023 



2. 461»70e-008 
I. 330433e-00B 

-7. 314349e-008 
8. 28623le-006 

3. 01081 Te-009 
•2. 38l635e-0Q8 

I. 189738e~009 
-5. 338672e-008 



0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 



B 

1. 254678e-012 
1 996S24e-012 

•3 668407e-Q1J 

4. 470040e-012 
7. 230562e 01 3 

5. 66309le-013 
L 57927Oe-013 

2. 479306e-OH 



0. OOOOOOe+OOO 
0. OOOOOOefOOO 
0. OOOOOOe+OOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 
0. OOOOOOefOOO 



1. 741418e-017 
-6. 425340e-016 
-6. 5512408-017 
9. 953928B-016 
I. 9763T2e-017 

1. 38735Oe-017 
-9. S40845e-019 

2. 425502e-015 



-3. 9426l8e-021 
3. 53921 5e-020 

-5. 632952e-021 
1. 175441e-019 
3. 7521 92e-022 

-6. O92378e-02l 
1. a98098e-O2Z 

-1. 5569Z9e-019 



[0 12 7] 



- 14 - 



#BB2 0 0 0 - 3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



i 


ri 


rfi 


1 


0. 000 


16. 600 


2 


-ZCZ 380 


a 800 


3 


280. 147 


18. 709 


4 


-445. 924 


22. 855 


5 


0. 000 


18. 941 


6 


107. 558 


15. 137 


7 


0. 000 


11. 000 


0 


106. 669 


39. 484 


9 


0. 000 


22. 061 


10 


-180. 483 


0. 800 


11 


187. 380 


24. 573 


12 


-623. 254 


10. 000 


13 


140. 566 


23. 964 


14 


107. 526 


29. 179 


15 


-151.972 


11.000 


16 


171. 516 


30. 143 


17 


-112. 343 


11. 000 


18 


0. 000 


30. 281 


19 


-435. B25 


46. 381 


20 


-127. 000 


0.600 


21 


325. 622 


46. 741 


22 


-410. 690 


0. 800 


23 


187. 578 


46. 209 


24 


0. 000 


46. 773 


25 


-482. 595 


11. ooo 


26 


157. 836 


41. 1S6 


27 


-175. 762 


11 000 


23 


253. 667 


15. 534 


29 


a 0(stop) 


3!. 669 


30 


0. 000 


40. 310 


31 


-213. 855 


1. 457 


32 


794. 896 


33. 225 


33 


-365. 054 


0. 600 


34 


308. 035 


38. 589 


35 


-847. 571 


0. 800 


36 


145. 651 


47. 000 


37 


264.015 


70. 097 


38 


232. 327 


44. 283 


29 


a ooo 





nf 

1. 56020 
1. 56020 
1. 56020 
1. 56020 
I. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 
1. 56020 

1. 56020 
1. 56020 
I. 56020 
1. 5602D 
1- 56020 



asphericsl surfaces 

1 K 

2 0. OCOOOOe+COO 

6 0. OOOOOOe+OOO 

8 0. OOOOOOe+OOO 

10 0. ODOOOOe+OOO 

17 0. OOOOOOe+OOO 

23 0. OOOOOOe+OOO 

31 a OOOOOOe+OOO 

38 0. OOOOOOe+OOO 

i E 

2 8. 104470e-024 
6 -1.4720 1 7e-02Z 
8 1. 095341 c-022 

10 -4. 9649348-024 
17 -2. 373952e-023 
23 -1. 677552c-026 
31 -1. 025990e-O26 
3B -1. 452718e-024 



3. 44T391e-008 
-7. 554035e-008 
-1. I74998e-O07 
-7. I07743c-O08 
-6. 9D197Ze-008 
3. 462617c-010 
1. 05551 Se 009 
7. 064793e-009 



-7. 295l45e~028 
2. 367379e-026 
7. 413466e-027 
2. 870385e-O28 

5. 4647l3e-027 
1. 169180e-030 

6. 116071e-031 
1- U7639e-027 



B 

-2. 61$t89e-OI2 
-a I13440e-0l2 
I- 010874c-011 
5. 995307e-012 
-8 690174e-012 
2. 376572e-013 
-3. 65l336e-014 
-9. 877785e-012 



0 OOOOOOefOOO 
0 OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OQQOOOe+000 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 



9. I75226e-017 
4. 320S8Oe~O1S 
-5. 601546e-0T5 
-3. 259545e-016 
-3. 236268e-016 
1. 798095e-018 
-T. 3l70I9e-018 
-4. 240566e-017 



-2. 86l419e-020 

6. 099900e-019 
-5. 325149e-019 

3. 029660e-021 

7. 966691 e-02O 

4. 78l755e-022 
7. 3988Ue-023 

-3. 79271 $e-020 



[0128] 



[II] 



- 15 - 



0 0 0-3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



ifir No. 


2* No. 


| A ASPH/L | 


| hb/h I 


hea/hmax 


2 


1 


2.4e~ 3 


4.34 


0.59 


5 


1 


1.3e-3 


2.08 


0.78 


11 


2 


1.8e- 4 


0.90 


0.43 


15 


2 


4,3e" 4 


0.37 


0.43 


20 


3 


2.6e"3 


0.09 


0.90 


24 


4 


2.6e"3 


0.11 


1 


28 


4 


5.<*H 


0.15 


0.90 


33 


4 


7.4e" 5 


0.28 


0.49 


34 


4 


4.8e"3 


0.30 


0.49 


I L x 0 o 1 = 21.59 



[0129] [g2] 



ffiNo. 


RNo. 


I A ASPH/L I 


1 hb/h | 


hea/hmax 


2 


1 


9.7e" 4 


3.97 


0.54 


7 


1 


8.8e" 4 


2.36 


0.56 


12 


2 


8.7e" 4 


0.99 


0.36 


20 


3 


4.le"3 


0.08 


0.85 


24 


3 


3.7e-3 


0.08 


1 


26 


3 


5.8e"3 


0.11 


0.96 


34 


3 


1.5e"3 


0.28 


0.46 


1 L x 0 o I = 32.03 



[0130] im3 ] 



mmms 



tin No. 


WNo. 


I A ASPH/L 1 


I hb/h | 


hea/hnriax 


3 


1 


l.Oe- 3 


2.63 


O.G0 


8 


2 


L9e"3 


1.63 


0.46 


12 


3 


3.9e"5 


0.67 


0.77 


18 


4 


5.7e"4 


0.33 


0.51 


23 


5 


Me" 3 


0.05 


0.86 


26 


6 


2.6c" 4 


0.17 | 


0.95 


33 


6 


5.9e" 1 


0.48 


0.32 


1 L x o | = 22.55 



[0131] [S4] 





ft No. 


I A ASPH/L | 


1 hb/h i 


hea/hmax 


2 


1 


7.2e" 4 


2.96 


0.61 


10 


2 


8.0er 4 


0.98 


0.42 


14 


3 


5.0e" 4 


0.40 


0.86 


23 


4 


7.6e"5 


0.07 


0.61 


27 


5 


8.3e" 4 


0.07 


0.87 


30 


5 




0.10 


1 


38 


5 


6.8e"5 


0.26 


0.51 


] L x 0 c I = 30.58 



[0132] 



[*5] 



- 16 - 



1 

^182 0 0 0- 3 5 6 7 4 1 (P 2 0 0 0 - 3 5 6 7 4 1 A) 



ifii No. 


BNo. 


| A ASPH/L 1 


1 hb/h | 


hea/'hmax 


3 


1 


9.8e" 4 


2.72 


0.59 


6 


2 


2.6e~ 4 


1.13 


0.44 


10 


3 


6.5e"* 


0.47 


0.88 


18 


4 


1.8e" 4 


0.25 


0.54 


23 


5 


2.4e"3 


0.05 


0.86 


26 


5 


5.2e"3 


0.12 


0.94 


I L x 0 o | = 27.87 



[0 13 3] [*6] 







I A ASPH/L | 


1 hb/h | 


hea/hmax 


2 


1 


7.4e-4 


4.35 


0.56 


8 


2 


2.1e"4 


1.49 


0.47 


10 


3 


2.1e"3 


0.S7 


• 0.60 


15 


4 


6.6e" 4 


0.42 


0.53 


18 


5 


l.Oe" 3 


0.26 


0.86 


25 


6 


4.5e" 4 


0.02 


0.57 


31 


7 


9.7e~ 4 


0.11 


0.95 


40 


7 


2.5e 4 


0.34 


0.42 


I L x <f> o | = 34.55 



[0 13 4] [*t 7] 







| A ASPH/L | 


1 hb/h | 


hea/hmax 


2 


1 


5.2e-4 


4.83 


0.54 


6 


2 


4.6e4 


2.35 


0.45 


8 


2 


1.8e-3 


1.77 


0.47 


10 


3 


2.4e"3 


1.10 


0.53 


17 


4 


1.2e"3 


0.43 


0.50 


23 


5 


l.Oe "3 


0.22 


0.95 


31 


7 


7.1e"5 


0.06 


0.88 


38 


7 


3.4e" 4 


0.30 


0.47 


| L x $ o | = 3(3.28 



[0135] 116 tt*%W©a*^IR*fflV^fe** 

ftf^H * ©»ig * t 1 a ©sspms&EiT- fo & o 
>&^x^ m2mm ±t»s«-itt*# 

[0136] PEHC&^T, 1 J±*ag fc t?*Sx.^r5/^l/ 
I1W) 3*±«*6BrScDNA (fflnft) T 

saw lti^o 9 o 9 itm * um&mmm 1 ~ 7 cdkhk 

%~P^C(ztb t) x U?-^;i/3±«CJBj5E*tlfclIIH/^-> 
OfcflO *y'j3>S«& if© >> 7 ± iC LTiffi 

[0137] 9 0 0(i77>f^>h^$)t3, ibtlEW 



CfeoT u^^;i/3 h^x;\7 i:4ffia^bttSo 
77-f^>b^9 0 0fcfc'J>fc< i:* 1 o©L/^;MK3K 
fflS«*S***LT^3o 9 1 1 tt^xy\^^ — 

S o 

[0 13 8] 9 1 4ttv^^©JRjW*«7?*0. I*l«tc 
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